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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dry etching 
method which quickly enables deep cutting into a 
substrate of an InP compound semiconductor, and a 
device. 

SOLUTION: As the pressure of an etching gas in a 
reaction chamber is controlled to a prescribed value 
while supplying/exhausting the gas to/from the chamber, 
a plasma is generated in the reaction chamber by 
applying high frequency power of 13.56 MHz or more to 
a plane-shaped spiral discharge coil 5 or an antenna 15 
arranged facing the InP compound semiconductor 
substrate 7 loaded on a substrate electrode 6 in the 
reaction chamber, and as the density of the plasma and 
ion energy reaching the substrate are controlled, the 
substrate is etched. 
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[KB] in P3S^b^i¥3»f*©S«{c*f orasigsn 

H6 ic«E$ttfc I n PJ£tt^¥$t#©S1g7 &c*t[Sj 
5 tc 1 3 . 56MHz tUKOiffjaiRa^SrEPJnurJSJE 




i mm i j m&m (d^cx^> v # * 
McwmhWh, ±Mx.$m*iowffimm (6) im 

MS Intel nP^t^Wift©li (7) ic^lt 
RW ?>nfc?I»t!!il3 -f ;K 5 ) «: 1 3 . 5 6 M 
H z «±©EWaift*;*J SrEPttTT & C £ K J; 0 . ±f BSffc 
^K^Xv^^tL iiBfiWBa-f^KEPJo-rS 

ifcfC. C©»i«£&AZLT, ±iag«M«:fcme 

fflAJBttflHSKc^ o isJS&SEE&EPijnrs c £-c±ia i 
n pmt&to¥mfc<DW&tcmm-rz ^*>x*ju^- 
&mn,&ifiiz>. ±ta i n pmt£m¥m#<Dm&*x 

CfSOT2 ] ( 1 ) rtlW? ^>yj5/X*«|ft 

#«cfW»Utta°6. ±IBSt&^F«i©S««fii (6) ic«£ 

asn/ci nP^fc^^3W*©s« (7) {cafisjor 

WLVhtltcsmVlTl/T-i- ( 1 5) tC 1 3. 5 6MHz 

«c ^5X^*16^31*. ±fBT>7-^ccEnfia-r€>±iB^ 

H««3CC J: 0 iiaX^XvtDm^WT^i £ 

jaiR«ii§uc «t o j^ii^sffi ^Erunj-r & c £ r±ia i n p 
mt^mmkvmw&mtzj * >x *)\,*f-*m 

Wlstt&h* ±121 nP»i*ift©lfei^ 
>#?2>-rZ£±i>ic> ±IBx X£ IT. & 

©*'^^«IL 9±K I n PSHbt^j 

ffi*M-r-6J: 5ic L/cfiM 1 XB2 iciBig© F-5 

XfcJJIJAT* ^R£i4#*£C 1 2 £^tr#;*£BC 1 3 
£^t?#X£HB r^tf^iHC 1 £^&#X£© 

M-rSi^tcu/clf^Jgl fcfeiX©F5^x^>y;# 
& 

C»*15] ±i2x7f>MxiUT. Cl 2 ^ 
t*#*«cfla*.r. ^RSf4#*£BC 1 3 ^tf^XiH 
B r £^tf#X£HC 1 £^&#J*£©5*i#><E>SStRi? 

t7 * - Jl/X«DflSP©«^ft S«r^Jgr S J: 5 Kl L 
fcf fsfcil 2 tcf Big© h'7^x-^> i^S. 
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±IB^jgl^m^©^^« 27. 12MHz. 40. 6 
8MHz, 60MHz. 80MHz. lOOMHz©^ 

Ttifr-c&zmim i ~5 ©t>rn*> 1 -^aatg© f 5 

C IfcJSg 7 ] JJBSJS^rt © Jt^fi * 1 P a - 4 P a 

©iBHrsHSE-racitcfco. u^xh^x^oToi 

IB I n P^ft^iftOiffi© t7*-^XB» 

fm%&Z9o° ~6o° ©iSBrw-r -sis^ 1 x 

« 4 KM Big© F-5-f x*^> 
10 [»3J8!8] ±IBM£#X© (H IffiS/^#X|g 
iJfcS) % 1 0%-3 0%©«HrS8SS-rSCi{cJ:»5, 

h -7x^©T©±fa i n pmt&to^mwomm 

<DZT*-)lXlZWU<Dm®Pim.*9 0° -45' ©15 
Br$lJilhr6££&&C, i^>^l/-h^300nm 
/m i n— 1 2 5 0 n m/m i n ©®HT?ffHj©-T £fS5f< 
Jf 1 Xtt 4 tClBfg© K7-fi?f> 

[tS5f»®9 ] Jbt a i n pmt-&m¥m&(Dmmc£\im 
■?zmTz<Dmmmmjj*2 o ow-i oow©$eb 

rfJ3»£ C £iC<fc 0 . U^X h -77, ^©T©±IB I n 

20 pmt^m^mw(omm<o t*r * -;i/x«naap©«^n 

g*90° -4 5° ©fBffl-e3Hj®JT-2><t£4>&C. x** 
>yu-F?:3 000 nm/m i n~8 0 0 nm/m i 
n©IEH-C»-rSlf*Ji 1 Xtt4KfSO F7-fi5 

[isot i o ] 4 Mtwm?zmmmmt> 

©MIM£13. 6MHz~l 0 0MHz©taffl-Cp|M 
-r-SCiOCjcO. U^X h VX^©T©±1B I n P^it 
^Bj^NI»©S«©KT*--^XBI!aaJ©^ftS* 5 

o° ~9o° ©rartijtai-rsii^tc. x>^>^u 

30 -h?:0. 5 m m/m i n — 5 u m/m i n ©|5lir$lJ 
fflrr Slt^Ji l x« 4 sciBtK© F7-fi7?> 

11] JbiB I n P*{b^gJ^aMt©S«©a 

iag^ 5o-c-i5o °c©i£B-epe$i-r ^, c i &t <t 

0 . U-^X h 7^ ^©T©±IB I n P^t^WW© 

ans©^r*-^x«iaap©^4ftfi*5 o° -so- 

©IBH-C^-rsti^JC. i^>i/U-h%110 
0 n m/m i n — 2 0 0 0 n m/m i n ©igHr*$lja-r 

•sftOT 2 x« 5 (ciBig© K?-fx? ?>?jm. 
[Iit3fcgu2] ±iB&m=3W;ux»r>r-7"tcEn»nT 

40 S±fSH5^&S^©^ISa»W3 0 0MHz3{p6 3GHz 

©uHF^©jgaa»T*sii^i~i ioi,>rti*i 
otciaa© F7-/x? 

nmm i 3 ] ±iaa^fcEiito-r^^^ rz<DmWi$k 

W13. 5 6MHzOTr*SfS^l~l 2©i>rn 

1 oiclBiK© F7-fi"; 
[S9*S14] ilBS^tcEllfinT-S^VTX©^^ 
#13. 56MHz. 2MHz, 80 0 kHz, 500 

kHz©i>-r*ia>T*siiijJ8si^i 2©^fw>io 

CCI Bt!c© F =5 A x y ^ > 
50 [ISOT 1 5 ] ±iaKtS^rt©SE£&*s 0 . 1 P a - 
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o . 5 p a (DnM^mm-c±% es«& 

-r&ljf:#JIl~5. 1 2-1 4©^W lotCgEiS© 

[ ti^ii i 6 ] ±i srart©a^s^ 0 . 3 P a © 
E^Si$r&£tiW?iif i - 5 , 12-14 ©o-r*i#> 1 

ofcf Big© F?^i^> y*?* 0 

tshmmms. 13. 5 6 m h z -e& d . _his»^cEp»n 

■T5^-rT^©?SHa![**©^»»l 3. 56MHz 

x^?>^*r^»^b7K3RtcjnAr. *?Stt# io 

^iCl 2 *^t?#* iBC 1 a Z^tsrtX tHBr^ 
^^iHC 1 £^if#;*£©5£a>e>iglR3ttfc;tf 

ZDm^mtlc 10 0m mJ£Lh©aiig»PX^tT^ iife 

cc. xv^^yjnxtcjio. 

SP»{ctr*--iUX«D3SI5«:^*4ftja9 0-7 0«©« 

[fi9*3® 1 8 3 ±iefe^n a Mam-t^iLtm^k 
mtKommms. 1 o o mh z ra o . ±Mmmmm? 20 

5aV7^©«HI1^©M«5 0 0 kHz-C* 

iBC 1 3 iHBr £ H C 

1 ^^^i©^^6SIR2^c^^W4C 
£«C<fc9. ±IBSfe©^lU^X bvx^^^gp^JC 
10 0Mm«±©«I^«iifeiC i-y?>^ 

^XttBflSBtCte&ft g 9 0-70 S©ffiSS4ffi*J^fiSr & 

n*^ 2 tciats© h*7^^> i^rfc 
c mmm 1 9 3 ±iBS«©^®as*^ni i/^Ft 30 
Mpj#6&ag»Br*si93jag 1 - 1 8©c^-rn^ 1 o 

[ISOT2 0] SI ( 1 ) i. 
±S2Kl£S < 1 ) flic. i^>^iUE^ 

temm. (2) 

±iasrart©s«m@ ( 6 ) cctsc^sn/c 1 n pmt 

Jtmm=i -OM 5 ) fc 1 3 . 56MHz W±©M^m 40 

tizmu-r z-mmwintiwmmm (4) £, 

En»i-r&sfi««fflMii&SEEi]ms (8) i. 
is&tfxwe&m. ( 2 ) r±SBSt&M ( 1 ) i*jfc±fBi* 

*7&s6±SBSf^a ( 3 ) Cc<fc 0 ±IBSJ£SF«i*fiKeiO 
T±f 2St&^P"i*3f3e©ff ^fcflHJffll 0 e. . ±fBi^Ji 

igm^epflniia ( 4 ) :cj; 0 ¥i»fti3-f ;i> 

( 5 ) tc 1 3. 56MHz W±©iSMligm^^EnW5 
CiiCiO. ±IBSi&^rttcy^X-v?r|%^$# % ±IB 50 
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&m =3 juxtt r > -f - ^ mm-? z±$smm&imt)ic j; 

0 _hfB 7^X7 ©^g £8HjfflJ-r £ £ £ ic . c © ffllffll £ 
ttSfcftLT. ±3BS«KSffiffiMjfiSJEEnAD£ia (8) 
iC J: 0 ±iBS«Sffi«: &Mtimj£?£«jgE«: J: 0 H5JS$ 

sff^Ensn-rs c £r±ia i n pmit&mmm(*<Dm& 

KM^trZJX^x-ZK^-Zftmiste&h. Jhffil n 
P^b^¥^i*©S^x->9 L >y-r-S*iJ^g < l 
0 0 0) £*m?L2> K7-fi^>^S, 
CSI*^2 1 3 KfSM (1) £« 
±IBS1S^ (1) fttc, 

3RX«H^b*3RXB^t*SR*^tf £^R£tt#* £ 
©S^%MtS^«&gg(2) £, ±IBJ5j£ 

Srt^i^i-simis ( 3 ) £ , 

±fBJSt5^rt©S«*ffi (6) IcaSBStifc I n P&ffc 

^^ift©ii (7) K^L/rKweti/c^ffittjs 
^ (5) xitryf-r ( 1 5) tc 1 3. 5 6 
mh z &±<Dnmmnt)*wm?zmmwi'mtiE[iim& 

(4) £. 

En»n-r6M«MKMi^EEEn»n^g (8) £. 
±fa#x{**&3£a ( 2 ) rjjasjes ( 1 ) poc±em 
mx it±§zm t?mx iz±&m t*mz*gtx*fxt ±ib 

( 3 ) «c J: 0±8HRJi&Sf«5%»»Lr JbERlJ3lF«i*3f 
(4) iCj:0¥ffit^T>7-^ ( 1 5) (CI 3. 5 6MH 

z ±©issis«fc * enjn-r & c £ cc ct 0 . ±t asra 
rt(c77X7^^4$t, ±fBT>7-7"ccE[iftn-rs±fa 

iiSJS^S^Kicfc Q±.MR-7'5X-7(D®m$:mW??> £ £ 4> 

ensn^s ( 8 ) cc j: 0 ±ia»sm^{c 

«be«c j: <o mm&mKzmm-rz c £-c±ia 1 n p^b^ 

«¥m®SS(cii|ai-r S * > ;t-^- h ta 

±ib 1 n p^b£^3u»{*©g*tex -^>y-r 
&fMia%a (1000) t*m?LZ> V5<fx.?*>#& 
m. 

[0 0 0 1 ] 

#?£{cra-r*«>©-c*oT. «Ftc. i»a»g^^a©^9 

Xv» ( I CP) ^VHFWHFfOl^©^ 
Xv(cj;«3^£3n/c^^>^ffll>/c K^^x->^>^ 

[0 00 23 

6< is^x ^5 L >^m^nT^/c^, jfi^. -5*^ 



[ooo3] ttc coimwt'&wi^m&mmictt-fz 

J:-2»iStt^bWfenrt,^HBT (He t e r o j u 
nction Bipolar Transisto 
r)-f>HEMT (High Electoron Mo 
bility Transistor) ©MlfifCte 

x v 3- > ^M-^iSiS ^a-fe^*^WJi^>« io 
©33jffiJtt**#tc iucftori»s. 

[0 004] U*frh(DWm± 0Xit&M¥m#(D K7 
-fi7?> it/t«, JSSUfc*/ * i T Jl/ :J > & £ 

©*rStt#*©*g-£#x-^ # >**i»ti^ay><b^ 

$ > £;fc3S©g£-#x tc J: £SfS14 ^*>x^>^ 
(R I E) ^SJ^14'f^>t*-"Ax^^>^ (R I B 

E) *ifflC»6>tir#fc. 
[0 00 5] 

tt©g#14ft*0tf!pr5fc«>K:«, 20 
v^-^Aofcf), OTOTStt (Mtt) ft« 
[0 0 0 6 ] — InPStt-jfeHEMT^W^K 
^JnXK«, tffljtt*. 4>ft<<t&. 20fim«J: > <fc «3 

»* u < « i o o m m«±oasii*ai^st?* s„ o 

■So Sfc. *S5R*#x«:<fc£ I nPMf40i^>^r 
[0 00 7 ] fi£oT. ^B^ogflfjiJ, _tffi|HJJE*ji¥ft 

rg&gjjiniftiBSitctT ^cims F7-/i7?>^ 
^£s^s* *i«-r & c i tc * s . 

[0 00 8 ] 

[t$gIftft?&T6fc&©^l3] XiSBfftftiifiSirS/ctf) 40 
tc, ^bj«ot©J; 5ic»fiS-rs. 
[0 0 0 9 ] l SSB&k: ctntf. Stft^rttcx 

» ? > y 77 X € {&£ U o-3±iBJ5£K^rt ft « L . ±12 

sissrt %m3£ojE* icmutmi o 6 . ±fBJ®s^i*j© 
s«mefc«asnfc i n pmt-£t®¥B»<m&ic*i 
isjutrw ^n/c^ffiTOBfem^ ;wc 13. 5 6 m 
Hz«±©7S^?gm^ftEn»nTsc£Kj:o. ±fesf& 
Mrt tc 7* ^ x v ft#g£ 3 tt . ±iBfen 3 ^ )i tcemr z 

i^tc c<ommt\tmLhx. ±^mmmmc^m& so 
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•^^-TSiiktc, ilEii-^miUt, m 

•^>W£ftii&-rs 0 

[0010] *^©^2i^{antf, ste^tcx- 

*>>fijxZMk Loo JJEKJfcgrt&SMab . _tfB 
StS^ftBff^©JI^Cc§iJffl) L ±IBSf£^rt© 

a^m@fcigg?n/c 1 n p^b^?^#©«t£tc#t 
faLTtfcW6ftfc¥®t£:r>7^tci 3. 5 6mhz« 
±©i^/g^m^ftEn»n-r^ci(cj:o, _kias£^i*jtc 
^-^xvft^s-s, ±iBT>7-^ccEn»nr-5>±iaiS^ 
ignite j: 0 ±ibx^ x^cD^sft mmt £ £ i tc , 
c©»£«5Efe3iLT, ±iBSSt*ffi«:fe«ffiffl«aafc 
m^tcj; DOTi&IIEEftEPfln-irS C ir±IB I n PSHb 

^mmm^(ommc mm* s ^ * > x * ;u ft kmhsp l 

6 . _hlB I n P *Hb^*J¥SH*©£«* x ^ > y 
TS-rSiifeiC. ±fBx^>^7jX£LT. MX 
tt:*fb*5RXtt*&fb*3B£$tr # x i^rSttTyx i©?g 
^Xftffll^ F^^x^^>^^ftJl^^ 0 
[0 0 1 1 ] *«W©^3S8«(c«J:ti«. JJBi?f> 

ic J: o±ffi I n P^b^BJ^*i*©S«K^fiR$ tiS t' 
T*-;uXWM©M#4ftSft^M-r^»cfc 5 tcu/cH l 

xtt 2 ©,$Micc!B*&© F?-/i7?> ?i5m*mmr 
-2.. 

[0012] *»IW©^4<I8««: J:titf. ±IBx „ 
W^tlt, ^b*3R*rxicjjnis.r. ^rStt^'xic 

1 2 ^tsfJT, iBC 1 3 ft^tf^X iHB r ft#tf # 
XiHC 1 ft^tfTyxiCD^-fe^iDjStR^n/c^Xftffi 
iU, x 7 ^ > ^tc J; <0 ±%£Mffi.lcBm$ ti -S tf r * - 
JUX«IHSP©«»ft gft^M-T 5 cfc 5 tc L /c^ 1 ©^ 

tctaa© F7^X7 ?>m&zmm?z> e 

[0013] *»W©»5««K:J:tiK. ±IBx ^^> 
miot, ci 2 ft^ts>77Xtc^n^.T, ^rSttTjx 

iBC 1 s £#tf#X iHBr ft^tf^'X i HC 1 ft^ 
O^X<b©5^*^il!R5n/c^Xft^L. x-^^> 
^tc i: 0 _hiBS«ic J&fiS 5 ti S t* T * - JUX«tag|5©M 
^ftSft^MT S cfc 5 tc U/cH 2 ©Bi^tciatg© K ^ ^ 

x*^>^&ftffigt-r£„ 
[0014] *»w©»6«atc«tn«. ±iaftmn ^ 

7. 12MHz, 40. 6 8MHz, 60MHz. 80 
MHz. 1 0 0 MH z ©Uf n*>T*51 1 -5 O^f 

tifr i ooasstcgeas© k 5 ^ x „ ^ > y-ftm^wMr 
[0015] ^Bj©m7^mtcj;n«. ±gBSjs^rt 

©K^Sft 1 P a~4 PaOlBH-caBSS-TSCiKlJ: 
0 . Ui^X h 7X >?©T©±fB I n P^b^^^© 



Sffi©t7 *-JUXttDfl8BO«^ftffi* 9 0° -60' 

comm-cmm? 1 x«4©ih«i&cib$s© f-? -y x ? 

[0016] *^©m8S8«{cJ:ntf. ±IS^i^X 
©(HI M/iS^tf^MM) * 1 0 %- 3 0 %©Ib 
Ht?tl3M-r-5Ci(cJ;0. h ^©T©±iB I 

n P ^b^^^(*©S«©t:'T*-;^«M©M^ 
ft]g£9 0° -4 5° ©ailirfflBP-rSiifctc. x * 
^>^l/-h^300 nm/m in-1 2 5 0 n m/m 

1 n ©f5fflr»T 531 1 Xtt 4 ©S8«iCfBSJi© F 9 -T 

[0 0 1 7]*^©I9«J;n(l ±IBInP^ 

tt^^araosffijtEran-r -r r *©SfJ3ifc«2-* 

2 0 0W- 1 0 OW©l5HrSOB"rSC£"Cj:9. 

^ h-7x^©r©±ie i n p^{t-£^2ift©a^©t* 

T*"^XBE]gP©Mi4ftS ; &9 0° -4 5° ©Kit 
MWr&ttblC. i?^l/-h43000nm/ 
min-8 00 n m/m i n©liH"C$iJ^TSH 1 Xtt 

4 ©JUmtCfEig© K5^i?f> i^rife«:!l«-r 4. 

[0018] *$m<om i oj&ntc «fcti«. ±S2«c«3 
^^tcEn*n-r€»^igm^©Mi^^ 13. 6mh z - 

1 0 0MHz©raT?SBS-rSC£tC«fc»). 
X^©T©±IS I n P^b^ift©I«©t7*- 
^XWE3SB©«|S4ftS*5 0* -9 0° ©WCWr 
5££feK, x-^^U- h£0. 5/Ltm/min- 

5 M m/m i n ©tBHTf (Ifflrr SI 1 X« 4 ©SSMiCCfB 

*&© K^-f x * *f?im*m&-rz>. 

[0019] *^Bj©m 1 1 JSaeCcfctiM". ±IB I n P 

S{fc^j^©i«©iffiias^5 o*c- 1 5 o°c© 
fgffl-ciissrrscitcj;^ U^X F v**©T©±iB 

I n P«<b^^#©2S«©tfT*--Jl/X«IMl3|S©« 
*4ftfi**5 0" -8 0° ©faffl-CMrr -2. £££>&£, x 
F£l 1 OOn m/m i n — 2000nm 
/m i n©«IBt?iim®-rS^2X«5©98««:iB3»i©F 

5 a x , * > tt-fifr * s« -r s „ 

[0 02 0] 1 2S8«Jt<fcttW°. ±SBJW13 

^jbX«T>f-^tcEni)n-r-s±iB^^s^©jiM« 

3 0 0MHz*e»3GHz©UHFS©«M^ 

i-i i©^-rn^i-o©^i(ciBtSc©F^'fx>^> 

[0 02 1 ] ^IfeBJ© 1 3JH8HC cfctt«. IEa«iCEPfiD 
t5^^7^©M* 5 l 3. 5 6MHzttT"C*^ 

1-12 ©o-rnfr i o©^{ciaig© k?yi^> 
[oo22] *§m(Dm i 4.««{c«fcti«. -tnmmc 

WtiMr&'iJTXVmffl&Wl 3. 5 6MHz, 2MH 
z, 80 0 kHz, 5 00 kHz©l>f^m^l 

- 1 2©t»rn*»i o©as«{ciBK© f^x^>^ 

[0 02 3] #fSBj§©!& 1 5 .«««:«■: titf. ±fBSft^ 
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PXDB&SLW 0. lPa-0. 5Pa ©iftJJt'gfciSrJb 
IBaS^ F7Yi?f>^tSf 1-5, 12-14© 

[0 02 4] *^BJ©H 1 6J8SH«C<fc*i«. ±IBSfSM 
rt©£E£K#0. 3 Pa©EE#M^r*Sffn-5. 1 

2-14 ©i>rti*> i ^<omm^tm<o f ^ -y x ^ > 

[0 0 2 5 ] *&W<Dm \ 7S8«tcJ:ntf. ±fBT>f- 
10 ^-«:EfJJn-rS±fBlSf^m^©Ji^«l 3. 5 6MH 

zt&o, ±iBS«(cEnJn-r-5^VTx©s;^m^)© 

M»13. 5 6MHzr*«3, ijf^^ltt' 
^b*3R«:JnitT. ^iStt^iCh 5rti?^iBC 
1 3 #X £ H B r fc^tf £ H C 1 £#tf #X 

i©5^^611R$tifc^^ffltst:iK:J:0 1 ± 
IBS1R©l»jItuy^ h vx^^fiff^gp^iC 100/imW 
±©S8Bftn:*fT 5 £ £ fc . ^JnXK J; 0 . 

mm f ^3&*jRsc»au^>{c fc'T*-;ux»KmMc 
90-70 a©^ffi*^-r sm i ©mec 

20 iBiS©F^x^>^&£&ftt-r£ 0 

[0 0 2 6 ] TtftWVM 1 8 ARSfc <fc*itf, iSBS-fca 

•Y^tcEn/mf s±iBiS^ai£a^©s«»'* ioomhz 
±fBS^{cEnJnr-s^*WT^©^^m^©ja 

i&3&«5 0 OkHzt^f), 3.?*'s#MX\tC 1 , % 
HBr^tf^iHC 1 £^fr#*£©5*i^6itilR 
* F^**#Ml>as#K: i o 0 /im«±©Ml^^ 
30 ^*sMC»8B^tc ^T*-JUXttlH3BK:^ftS9 0-7 

o a©«i54ffi*BfiS-r &m 2 ©agraicsais© f ^ a x ? 

[0 02 7] *mi<Dm 1 9fl8«K:«ttlK. JJBSffi© 

-1 8©u-rn^io©^^ciatg©K^^x^^>i/ 

[0 0 2 8 ] 0««tcj:ti«, SJSSt. 

±IBSCBMrtiC. x v ^>^#* £ LTffl^S^b*^ 
£*ffitt#*£©^#*£&f&T£;tf*{!M£$SS 
40 £, ±SBSf£^F«i*gF»-rSSP^«{B£. JntBJSfSMft 
©£«*ffiCC»K3*i/cI nPHt^lftOliiC 
*M^J UTRW6tlfc^PiiiiK«JI5tt*=i W JKt 13.56 

mhz fei±©i«^js*^«:En»n-r zmmrn'mttummm 
£, ±tBS«ssic ^iifflisswj; 5 mfflmn 

^«ISilS-C±gBJgJ£Mrttc±tB^b7K3R^^ £ ±IB^ 
rgtt^'x £ ©±IBif t ^^'x u «C3&J 6_hI2SfSl^S 

50 yzmmm-z a mc 13. 5 6 m h z ^x±.<onm^Mt> 
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3 ti- . ±t Bteia -f t > 7- ^ tc Efj^p-r s±ia^ 

StU^tc <fc 0 ±!B7*7 Xv©afa**(J8P"r & t i fete . 
C ©» t U T . XIBS^HMffi/SiSHJEEPflD 

gffitc J; D ±IBS®H®tc b«HMttI»cJ;>l US 

jg»«BE*EittD-rs c ir±ie i n pmi&<mm&<D 
mm tcs ij3i-r a -r * > x * jh*- swap l & # e> . ±ib 

[0 02 91 *^©^2 lfl6«tU:ft«, SlS^i, 
_L§BSJ£Mf*3tc. i?f>mil/tffl^5i3RX» 

n P^t^««{*©«*£tc*tfr UTSW ^nfcfltt 
»S5c«3^^X«T>f-^-{C 1 3. 5 6MHz^±© 

mmmmm-mmmmmumimt. ±tB#*#j&iig-e 

ElWjnRHJC«fc9¥ffitRT>^CC 1 3. 5 6MHzJiUr 

©iUjgi&n^EPfln-r jciwi ±§EJ5fE^i*j{c x 
±iBT>7 : -^tcEn»nT*±ia]«^i^ 

gtc j; k> ±Msmimmic bmmmnm&mmicj: o m 
jftsjE*En*irrsc ir±ia i n p^^t^«j^aM*©as 
mcMm-r&j*>x.*}i<¥-*®mistj:&t>> ±ib i 

[0 0 3 0] 

imjXDmmcDBM] OTtc ^mtfrfr&wmmt 

[0 0 3 1 ] *«W©» 1 HJfcJ&9BK:#»a»* 

a i tc7jvrfc©*teflrrs. m i tefc^-c. sjsm©— 
^iAi ^-?mimm<D-m t > t© ^ 3 tc j; o 

^ W JUfflMi&m® 4 tc J; 0 9f 5£©SS^«^ ( W A ti 
13. 56MHz) ^ i'oi^i l 2 ± 



(6) 2 0 0 3 - 1 0 0 7 1 0 
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C©£#, S«m@6tcfeS^mTO^ii^^8tcJ: 

^:/^Xv£^£$-i±££<!:fetcS^7tc;WTXM 

£3fc7.tcfr5 &©-?&£,, Hlfctt. ±BE¥ffi1*iBJfttt 

tl^. il3-/^5tt, 4o©»©^n^;^i4J 
i ^tc|g-^o-r^[pjtc^pg{ciB^JL/cfe©-e 
io *o. *^gpj&^^^4tc^3n, 

[0 03 2 ] ^«*&^S2^e>s^Mmec^A3ti 

C 1 3 £#t? iHBr £#t?#X £ H C 1 £^t?# 
X£©5«ffi©#*©5fc;fr6iiiR3*i7fc;tfx. TSt) 

BC 1 3 *&ts*)XtO}m&i3X. M*M^iHB 
20 r £^t?#Xi©2g^#* v ^t7KS>VxiHC 
1 ££t?#*£©S£:tf**fflC»SC£j&st?*£. C4i 
6©^*X», ^©aa^SSMJR-rSCitcJ:?). 

^>ytcj;Djf^-r^*Jnx0«, s«7©« 

SB 7 a^«F©«i541S7 b©MI4^|g (S«7©M$4ffi 
7 b i»1R«B5K:W«clBi©*rftlft0) *mW.(on 

&lC : Bm?&Ctifi-e%Z> a £6tC. 

XII*, ^^©a^I^^x. £ t £ tt J: *3 . i^>^K 

30 3tiStrr*-Jl/X«IHSP7 a©^ftffi0 4S!ig-rS 
Ci*«-C*a. ^it«. S^7©MtcMU"C 

Al/TiS^fS]tc^ U-CH^aHCflS^ U/cMMM^^B 

^gutcjf^-rsci^pjtgi^So x-^^>^® 
a©xfi«, ^©as^jstaaiR-rscitcjio. a 
«7 ©^ffi©«Jliu^^ h ^ 3 0 3W*t»au»«:*f u 

tss 7 ©ot ig^-r i>mt m * Kvmnm.<Dvmm 

40 [0 0 3 3 ] ±iB?ftffiS^7Xvasi-C*&. ;l/ 

13. 5 6MH zJy±©JSigft ft<*WtC«, 13. 5 
6MHz. 27. 12MHz. 40. 68MHz, 60 
MHz. 80MHz. lOOMHz.XW. 3 0 0MH 

z*63ghz©uhf &<Dmmm&mn 3 C i 

T * C ©^ 1 ^Sfe^tC^^ 5K7-fi7f>^ 
SMSSibttt. HfflX. 13. 5 6MHz3W»fe 

[0 0 3 4] -7j. ±IBS^MiSl^M8 tcj; 0 
50 S^m@6tC«13. 5 6MHzTOW7^«S* 
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tm?&'<JT*<Dmmkte. 13. 56mhz, 2m 

Hz, 800kHz, 5O0kHz^tfflt^Ci*5r 

iffim&vmmt lx&. mm±. 5 0 0 k h z *»* 

[0 03 5 ] ±iaSf&^ 1 F«9©SSSB0 . lPa- 

0 . 5 p a vxroymMmmx-. ismm. i^y^j*. 

•j3-^>/-fZ> a ^WKB. 10 0MHz~500kH 

z xtajsra 1 f*3© 0 . 3 p a off^^ff 

too36] xiax ? ^*aa«. s^e^c gg-c 

a « 2 0 0 *c~ 2 5 0 °ctc & * j: 5 (cairns 6 *mm 
tsciKj;!). Mrtf^ctD*). m<y^x^!um 

[0 0 3 7 ] IfttUttWi bTtt. ±gaStfi=i-f Jl/tCEP 

An-rs±iBf^ia-M^©js^«vHF 1 0 omhz-t 

i«500 kHzr*l x*?>^#x«iSS?l£^tf 

tf, x.v?>?tta.lcJ:K). 4 0<im©I$«l/^ 

XttB33B7 a(C^I7 OS©«*4BB7 b fc^f* 
C£#n5JfiB£&*. Sfc. JjWiattJ, ±SEfiWt=t 
Jl/tcepjp-rS±iEWSift«*©S«5»tt 13. 5 6 M 

Hz-iooMHzt*9, iMmmmm-rz^jT 

^<OWH»«*©ja»j»» 1 3 . 5 6MHzf*0, x 

*ffiffl-rstft^ii. #>R«, x^>^nXitJ;«3, 

7 a «C«&ftK 5 0-90 jg©M$4ffi 7 b C 

±<DW.WiMJL*'PU < t i> 1 0 0 0 n m/ft&±<Ox. v 

[0 03 8] C*UC*frUT, tl^5 0fi 

mJTb^MItSCi^-Ct'r, *>o. 2 0 0 °C 

gttsrjnuftLTfc i Bm/a*i (m«o. 05- 

0. 7wm/#gK) ©x L#»fS<E>tt-r, 
5 0 w m (DmmMJLZtf *> £ * CC « l B3fgl¥ £g l T I » 

[003 9] ±gexs»^>^ffi{C«fc»3«JS3tl* I n 
P^b^¥aii*©a«. ^'hf^WX, U-lfffl 

[0040] ±ian 1 njfi^sstc «ttttf . 
ma 4 ;i/ 5 ic 1 3 . 56mhz &±©swgifi«2j*EPjjn 
uiifeK, ±1 bs«s@ 6 tc i>mmmnmmnm 8 

CCJ; &«JS«WBE&EPftIU M#*t*Sa*J{c«eti^nS!I 



(7) ^2 00 3- 1 007 1 0 
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2 0 Mm«±. <fc9£?g L< Bl 0 0 /* mfiU: 

<&mwjax& i n p^t^»w©S«7 oc^urifi 
miens ctv-czz. -r*t>^, ^*©r ie^x 

ri3. 5 6 MHz (DUsm&mfi&mttii, r*so. CH 

4 tH 2 t<DM£t?XX2 5 0 °C©iSiST-Ctf 5C£iC 
<fc«3. x ?>^IS4 1 0 n m/^M* "Cli^r^ 

i o n m/frx-immmiLZft *> t * cc«ii-r * 

10 T. 2 0/LtmJWX, <fc«J*?*U<ttl 0 0 /zmJ£(±©S! 

i mmmxa. x ? ^sg*ft*©&-H§xtt» 

HAS 1 0 0 0 n m/#) C t&Xit 

So 

[004 1] ftfc. ±IB±IBm 1 SaWBMUC*** F 9 
^7f>^gg©^12, 3, 4. 8 £©8&f£8jlJ 

wattmrns 1 o o o tc£ o s»wk:*t5 j: 5fctttj&;* 

tt £©«£*t 5 £ # . $U^jS iooo©y*uio 
20 OKC, 03 *> 6 tCiB«83 nfcM#1f $R^^St>IBtt 

[0 04 2] Aafflj$S*iS»-5-«< 2 5 0 •CgS 

©Kfifc-rSfcfc. S«OTKiiBa«:iBa-3--5«Ig51{© 

h 7^ z-cixmrnMBUfi i2o-i3o •cm&is 

frbtcT, Mm. CVDHIt2 0/im©S i0 2 47 
X^iUIn P^t-^5^{*©S«©affiOCM-r 

iot, fif*rttcvDii^K^ 
30 cnfc*tL-c, ±iEii»iTu, ma 

ij&s-C^, CVDXgtcJ:*) S i 0 2 v^^^fijffl, 

[0 04 3 ] $/e, ±IB^iStCj:n«, S^7©OT?r 

[0 044] *yt v XfB^SiC £tll*. x y ^>^ftiffi 
40 <PIC> i^>^?r«S©M5**^08!x5C 
iCCj;0, .»«7«C?gjiiSStiSfc:T*-JbX«0a8B7 a 
©fg£OTge«JlT&C£#-C£, JJBXJ&tfcSrBfS© 

[0045] wrcc, ±ian i mmBmicfrfrz y^a 

[0 04 6] -0« & IT, ±!BS&1S^ ^^iCEPfiD-TS± 

rnmmm.mtKomm.mt 13. 56mh z -c*o, ±ga 
a«JcEpjn-rs/WTx©i^uigm^)©M^« 1 3 . 

5 6MHz D , i-^> ^^/X»^t*3R ( H C 
50 1 ) JCJD2.-C, ^RStt^iC 1 2 ^^tr^XiBC 1 
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s *Stsil7, iHB r Sr^trtfX iHCl Z^tstfx i 
t K <fc 0 . 14 0 °C«T-C . ±1 B«1g©J&/jg U^Xhv 

x*#m>s&5Hc ioom mJU4±©agia»nx*tf s 1 1 

t»gP»{ChrT*-Jl/X«IMia5{C«*4ftffi9 0-7 OS© 
m/#OT-C&£= ^bkSR (HC 1 ) £<£ffllTS© 

«. i nP(c*f-rsunxtt <©i»»itn«. x 
u-k ^wsflffli. anxffi©t*M8©a**>6>©anxi4) 

< & Sfc«rc* S„ 1 4 0 -COT©f£S ( W 
ililOO-C-150 °C) T &JJQInJ«BK:&Sfc«>. iSf 
W^llvXi'^ffll-^Ci^^, BW14 0 
°C- 1 5 0°C©^iU^X F-^X^^M-T-SCi^nJ 

*>-r<fr&o 

[0 047 ] WiK. ±fBH 1 H£fife^jK(C3Q»^& K^-f 
i^^>^igSfc*sl»T. S3 (D) &CSrrJ:5tc. ± 

tei&m^ -c ji/tcEnfln-r s^jgr^n;^ 700-900 
w. ±zmmtwhnT : $^JTx<Dmm$L'mjj&i oo 

-1 5 OW, m&tf XffiSLH I/He = 3 0/1 20 S 
CCM©££. XfBSfc^ 1 n<0^mt 1 P a (03 
(D) ©A* : 03© (A) #M) -3 Pa (0 3 
(D) ©B* : 03© (B) #fig) -4 Pa (03 
(D) ©C<& : 03© (C) #M) i^bT-SiCon 
T, Fv^i'OT© I n Pli©t'7^'W« 

W8l>(Dtimftm.8$>Q 0° (03 (D) ©A* : 03© 

(A) #i)-70" (03 (D) ©B* : 03© 

(B) #l)~60' (03 (D) ©C-S : 03© 

(O #jso igft-rs. 

[oo48] se-or . xiasjs^ i ftommm* i p a 

~4 Pa©i5H-C|g)M-rSCiiCj:!3 l U^hvX^ 
©T© I n PS«©tT*-JUXttDflSB©M*4ftffi0 £ 
9 0° -6 0° ©ttHT*OflPT&C 

[0049] * ft, ±sssn i mkjmicfrfrz k * -f * 

*2->*/$IBk:*s<,»t. 04 (D) fc^-r^fc, ±ib 
HtM^ J Jl>lct\lM? ^nmWMti-ffil 0 0-90 0W, 

±Mmm.fcmiirtz><jT?><mmmw 100-1 

5 0W, XIBSfSMl n<DM^.m*2 Pa©£#, XfB 
l^*'XO(HI«l/«t) (%) (fcfcl,* urn. 
B=H lSl+HeSi) iI10% (04 (D) ©D 
<£: 04© (A) #M) - 2 0% (04 (D) ©E.«£ : 
04© (B) #JKQ - 3 0% (04 (D) ©F«& : 04 
© (C) #M) tmt-f&iCUnT, l/^hv^^O 

r© i n ps«©tr*-^x«cnaj©«K4ftS0«9 

0* (04 (D) ©D* : 04© (A) #fiB) -8 0° 
(04 (D) ©E.£ : 04© (B) #R1) -4 5° (0 
4 (D) ©F,£ : 04© (C) #flfO tmt-?Z a £ 
fc. BHim. ±tBfi£#*© (H l$i/ii£|) 
(%) (fcfc'O, %&ffiM= H I M+ HeiSl) it 1 0 



(8) #^2 0 0 3- 1 00 7 1 0 
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% (04 (D) ©D* : 04© (A) #M) -2 0% 
(04 (D) ©E.£: 04© (B) mm) -3 0% (0 
4 (D) ©F.£ : 04© (C) #M) igflrTSiCOfi 
TT, i^>^U-K3 00nm/min (04 
(D) ©D.£ : 04© (A) mm) -6 0 0 nm/m i 
n (04 (D) ©E.£ : 04© (B) #JR) -12 5 0 
nm/m i n (04 (D) ©F* : 04© (C) #M) 

[oosoi^t, ±is*g^#x© (h i aat/fgjft 

10 fi) £ 1 0%-3 0%©®fflT'iHM-f SCiGCcfcO. U 
i^x hv^^©TO I nPS«©L'7*~;UX«[Hm&© 

«^ftse%9 0* -4 5° ©f5H-c»-rsci^-c 

SEfc. ±IBifl^#X© (H I«ES/*g«Efi> £ 1 
0%-3 0%©S5HT WTSCiiC J; 

nm/m i n— 1 2 5 0 n m/m i n© 

[0 05 1 ] XfBfS 1 mfiJBJ!Stca»;frS ^ 

x^>ygg(Cii^t, 05 (D) ^-Tcfc^iC. X 

%mn=ijMcmwrz>ffimMnjj&7 00-900 

20 W, S^ilElHI/He = 3 0/1 2 0 SCCM. 
XlBStS^ 1 \H<DM£m*2 Pa©il XlflS^KEP 

ttrrs^-fr^©iss?ft****2 0 ow (05 (D) © 

H«£ : 0 5© (A) mm) -1 5 0W (0 5 (D) © I 
05© (B) #Rg) -1 0 0W (05 (D) ©J 

05© (c) mm) t^itr&icmx. uy* h 

vx?©T© 1 n PS«©t7*-Jl/X«DaSP©««4ft 
ge»9 0' (05 (D) ©H.£ : 05© (A) #M) 
-6 5° (05 (D) © I & : 05© (B) mm) -4 
5° (05 (D) © J <S : 05© (C) #M) i^fblT 
30 S„ BgfeftTT. XIBa^fCEfJWS^VTX© 

WW2 0 0W (@5 (D)©H*:05© 

(A) mm) -15OW(0 5 (D) © I : 0 5© 

(B) mm) - 1 0 0W (05 (D)©J*:05© 

(o mm) i^b-rsitotir, x«;?>^-^ 

3 0 0 0 nm/m i n (05 (D) ©H.£ : 05© 
(A) mm) -1 6 0 0nm/m i n (0 5 (D)©I 
* : 05© (B) mm) -8 0 0 nm/m i n (05 

(D) ©j «& : 05© (o mm) tmi?h. 

[0 05 2 ] lot, XIBSSCtElWirr-SV-WTX©^ 
40 S^m^^2 0 0W- 1 0 0W©®B-Cf!^T-2>C<h(C 

«IHSP©^ftS0«:9 0* -4 5° ©liT|IJilt5 

ti^r^rSo $/c. xiBa^ccEnJn-rs/wrx©^ 

S^S^?: 2 0 0 W- 1 0 0 W©IbH-C»-T -S Ct(C 
J^D, i^>^L/-h430 0 0nm/min-80 
On m/m i n ©fBHTftJiffirr -5 C £ #-C# 5. 
[0 0 5 3 ] $ 6Cc. XfBUr l 3UBBS8«C3&>*>S 

tcEiJ«rrrs^W7^©isaiSf8^*«i o o - 1 5 ow, 

50 l^^SiH I / H e = 3 0 / 1 2 0 S C CM. HE 
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SJ&gll*3©K£&«2Pa©<h#, ±SBa«3^^CC 
E|JSD^SSSift«*©Ja?ftS»3&* 1 3. 6MHz-27. 
lMHz-40. 7MHz-6 OMHz- 1 0 OMHz 

©tT*~Jl/KttM©TO£jg0«5 0° -50* - 
6 8° -8 0° -9 0° iSWt-r*. EKfcfFF 

3. BMHz-27. lMHz-40. 7MHz-60 
MHz-1 0 0MHz i^ib-r-siconr. x 7 f>^ 
U— F- & 0 . 5/im/mi n~ 1. 3«m/mi n~ 
2 . 2 /z m/m i n~4iii m/ m i n — 5 m m/m i n 

[0054] lot, ±iBS?m=3 ^tcEnjD-rswsis 

ntiOmmSkZ I 3 . 6MHz-100MHz®liT 
fSSE-TSCiJCfcO. U^hvXWOInPljg 
©tT*-JUX«DflSP©«*4fta0*5O* -9 0° © 
IjBTftrfflTSCiflir^So Sfc. ±SEft*3-<;l/K: 
aitttilSlI^OliSt* 13. 6 MH z - 1 0 0 
MMzOifirffl-CSfaS-rSCiJCfcO. x^>^U-h 
£0. 5 Mm/m i n — 5 /um/'m i n©^S"C$iJ1S]-r 

[0055117 (A) , (B) HflJiLT. 8 

.0 Mm©J13©8Jfliuy^ I n PS^JCiSS 

L/c£#. fflUZUisX bvx*#&l,>SB#©I nPItg 
% 1 4 0 ymi-CiSLfcWttro^?114^ 
LTl>S„ C©££©x^>^u- Ftt 1 . 4meq/ 
min, iI^#*ttH I/He. 1 0 0 

[0 0 5 6 ] *^w±ianss^{ci*i^3ns 
fc©rtt& < . *©fl&«* ©SMS-m8rc # So 

[0 0 5 7 ] #kw©3fl 2 HJfcJ&ffitt 5K7^*9 

*«. ±bx j:d (0**.«±fB8*s=i 

-c^icEn»n-rs±iBM®m^©Mi^» ioomhz 

iSioili-e$>s 0 S2tc*5c^r > jgjEM©— 0di 

t>T©JtEM 1 F«3K:^«jie$5H2*»6ra©^*zi 
Aboop^g©-^|<b t,W>^3KJ:0i^ 

mnmmnm4 icjzvmjz wmmmi ioomh 
z > (ommmmti*. 7>ftis is^i 1 ionatc 

SSI 6{CSWe>tiA:SiiAl 7 4AlT7>ftl 5 
ffi6±K:*SH;**.fc I n Pj^b£^3W*©3«7K:*t 

x-?mm*iT>? c t ifi-a* s„ c©i2 nj&jf^j-rttx 
6 tc & mnmmmmmmmm 8 it o mm&m 



(9) #^2 00 3- 1 00 7 1 0 
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MifeiSCit, S«7 5CSiJ^T-5W , *>j:*JU^ 
-£»-rSC£#-Ci*So jfcfc, 7>ftl5©iffi 

1 6 ismts i 6 ©jgaasKKw ^n/cstigft y > y 1 

2i©ra©aH*©*£fHIi. y>f"T\ 5i7>rtl 5 
©JSiSSIKcSW U > ^ 1 3 i©ra©p«©^ 

fflfr hft S V'=y &&VhtlX\<> S, C 

©£5&tiJ&Ct<}:0. T>^5*»e>SJr5*S'nfc«fi8?ffi 

Sfcsb. iMri iti/c77 f 7 7 7' i 4 -el 

S„ Wot, HS^lrtTtt. ^7X7W77 

0ifi§St77X7«3n5CiT, 
■5Xv*sf#6nS. ±fBJg2||5Sm^t^S K^-f x 
*^>^H&raffiiLTtt. Hffl±. 100MHz 

[0 0 5 8 ] ttfc. ±gBJff 2 ggrtiftntC&*>£ F5-fx 
20 ^>^ggOSgg2, 3. 4, 8&£©SW1*|ffl°« 

i o o o k «fc o smmcft^ j; cc^stir 

1>S„ ISot, ^*S«*©&#T^^ftfi&<!f© 

fum^'ii') i^, »mi o o o©^*>; 1001 
«, fm^tt^©w<&m#R£SKm«^s©ffi$4^ 

XBXv?>^u- FTF'7>fx^>^!TbtiSC 

[0 0 5 9 ] OTCt. ±IB^2»^«JCC^^S K7 

30 [0 06 0] —Mi It, ±iET>f-^K:ElWJirrS±IE 
WM7J©JS1^« 2 7 . 12-lOOMHzT* 

o . ±iBS«icEnjp-r srw 7^©^w^on«i 

(J500 kHzt$,0, x-;f>^8C 1 2 £^t? 
^KiDiT, T^tt^iBCl, tSO^iHB 
r£#tf#*£HC 1 *frty^X4©4ifSS©3tr^©5 
^frZMiflZtitcrtxzmm-fZctlcJ:*), 150- 

2 o o°c-c. ±Mmm.<om^ui>^ h^zzam^ft 

ic 1 0 0 m mJ^±©^Ml£tT 

40 -ji/x«Daaj«:«^ftS9 0-70 &<m®m&mtt 

So C©i^©X 7?>yu- Ftt5 Mm/^T-CA 
0. iliRib (I nPOx^>^/vXi'0X'jf> 

tlOOMHz ^M-T £ i . ±!3»!RJt3WS < ft 0 
< tf'J;U£\ fi£*tt 3 Xit 4 flig * r h iPMH> S C i ifi~C 
#^c^o/c4>©*i. 1 o^jS^r*-c^sci*s-c# 

1 /zm/^5feS8T*ofc©*J. 5 (im/?>^Tlft5C 
50 £#T'#So ) CiJ&i-C*So S"J©W!-C«. ±IBH2^ 
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w&mc f 5^ x * * > trmmvxm-e it. ± 

(ommmt ioomhz ooo wot) -c$> k> . ±ia 
mfoicEmr&^JTx<Dmmmt><Dm$imt5 o o 

kHz (4 0 0WaT) -C&r>. i^y^'XBCl 

^iHBr^tP^iHC 1 4^Jf*'Xi©4SICD 
#X©5^^a^3ft/c#X£MU ±fES«©fl 
MSJg^. 1 5 0 °CWT. U < «8 0 °C& 10 

r (mmum2&±) -c$>k>. mmtim5&.±. n 

[006 1 1 S/C, ±fam2^JiSMtC^^S F7>fi 

7 ^ > ^01SO'^S(D5I^Jtcfc^r . ^ 8 icm-TJ: *> 

ow. ±MzmMicwm-?z>^JTx<DMmmmt>&3 o 

0-40 OW, g^*'XSlC 1 2 /A r = 3 0/3 0 
SCCM. ±IBSf6^ 1 fiKDMmmZ 0 . 3Pa©£ 

±fB««©aBSJg^ 5 0 °C- 1 0 0 °C- 1 5 0 °C 
i^ttSKont, l/-/^f-?X^©T©InPlS 20 
<D^T*-^X»Dflgi5©MMftJ^e>«5 0° -6 5° - 

8 0° tmtrz. mzkftr-e. ±imm(omm 

Um.&5 0 °C- 1 0 0 °C- 1 5 0 °C±mt-? -SKoft 

i^>i^U-hfel 10 Onm/m i n- 1 5 0 
0 n m/m i n — 2 0 0 Onm/m i n i^ffcT&o 
[0 0 6 2 ] _kia«t£©OT*&g£ 5 0 °C- 1 

5 0°C<Df5H-CM-r£C£&Cj:S3. U^XhvX^CD 
T© I n PMWi<Dt'T*--)lXiZm$<>(Dmmft&0Z5 
0° -8 0° ©Siffl-C»-r-2>Ci*5-c#-2> 0 ± 
ia3#j©OT©g?£ 5 0 °C- 1 5 0 °C©IBH-t?tS» S 30 
Ci(Cj:0, Xy^^U-h-^l 1 0 Onm/m i n 
-2 0 0 0 nm/m i n 0)mmxmW?& C t&Xg 

So 

[0063] §9 (a) , (b) fc«. mmtbt. 2 

7MmCDJl$©iJiitt^b^X 1-7^^ I nPIS 
PS^lES3 0 Mm©*BSi£Rifift5~ei 0 5 Mm£t? 
t©x^>^l-l-Bl. 6Mm/min, 1^ 

«c 1 2 /a r . mfommu&u ioou isjRtta 6 40 

[00641110 (A) , (B) , (C) , (D) 
&i. SlWt L-C, 2 7 am©J¥3©fM14*SJ!§bi;x h 
I nPlWgbfci^, libvXFvX 
f*«*Rt»SB^© 1 n PMW.Zm.m7 0 ym©^HRM 
-CI 1 0 u m £ "CM L/c^©raSSO'i4?I0 i . 

its 3 0 um<D*mmmvi 0 0 um&x-muhtctx 
M(omwmJkmmmz^~c^z>„ c©i£©^n^ 

h©X7f>yi/- RS4. 5/im/mi ni4ym/ 
min, tg-g-tfXiiC l 2 /AriCl 2 /Ar, IS 50 
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OTSStt 15 0-Cil5 0'C, miikit 1 0«±i 1 

ojw±-c*s. 

[0 0 6 5] ±fB&JUfi?^JBfC*Jt»r. ±fB I n 

Pifi<t^«J*3«*<OSfi©0!li LTtt. I n G a A s 
P. InGaP, I n A s P & i*(ZMt^¥3W*©S1S 

[0 06 6] ±fBSHJfi?i5fig«:*jc»-r. ±sas« 

h 1 0 u m>jm-C& K) . SKRJtJ&i 1 0 ©*§-£&c«, 1 0 
MmJI3©$JjJiU<^* hvx^£^-r*l^ lOOy 

[0 06 7] g-rsfc. ±iam i nau&flstcj'w&is f ^ 
mw-z. b -77, i?it®Lm*iWz i 4 o -cjerFCDsare k 
**raT3#i?#ifci,>fc©-cag. ±iex?^>^# 

^iU, t^t*^#X<t^tt#*£©^#*£ffl 
WCiKiD. ±33 I n P*<b^8^W*©S«t*ttJ 
IttIK, K5^x^>^Hl"CS £*>©■?*£. 
[0 06 8] CftfC#tLT. ±tE&2HSB&!BfCj-prt>S 

* ±ia» i mmwtcirtP sp7^^> y^g 

wt. btctt-r&ZM-it&bz <T-5c<t*it?#. u 

5) ci^r#a t^r«2 o o°cng$-ejj[] 
^ u r aiRjtB i sa* t b *>asa> scim 

-d/c) . cfc^T. 1 0 0 w mJW±©8^JHII«:fT5©Je 
1 0-2 0 ummm-e&-oXi>) 100/im«±©^i 

mmLx. mm 3 oum&L±x-2 o o um&.±<o$mm 

[ 0 0 6 9 ] tt*$; ±fS^ 1 RJ>12ti«M^ 

F^^xy?>^atc*ji>r. si itc^-r«fc^tc. 
±mm&fctm?h><JT*<DMmimt>ifi 100-2 

0 0W, m-£tixmm.H l/He = 30/120SCC 
M. C 1 2 /A r = 4 0/3 0 SCCM. _hSBKJ£M 1 
F^©JE^S«3 PattT, ±iaiSm3WJbX«T>7-^ 

ictm? &mmwmt><Dmmsi& 13. e mh z «t 1 0 
0MHz©i#. ±ia^mn^ji/X«T>7 : -^tcEn»n-r 
sauaasfflKi3&*3 00 -6 00-90 owi^ittsK 

ont, U^F7^^0T©I nPlfi©t'7*-Jl/ 
XttM8B©#&ftK0tt7 5° -80° -90° . 70 

• -73° -8 0° tmt-rz. 

[0 070]^^ XIBftm^ Jl/KEPJD-rSMft 

i7j©niMi3. 6MHzi-r^i*. xiastmn 
jix{cEn»p-rs?ssjfi[flBa3«:3 00-600-900W 
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I n PM&<DVT*-)\'XteW®i<DM®nm.eZ7 5" 

-8 0* -90° ©tisfflrw-rsci^-c^s. £ 

#£3 0 0-6 0 0-9 0 OW£©$5BTi)IM-r-2>C£ 
X«Cflg[5©<kB4ftjg0£7 0° -7 3° -6 0° ©taffl 
[ 0 0 7 l] &*>\ ±IB^*&l|jM^©5 ^©ffil;© 10 

-r zns&zm-? s J: 5 & c i v-v # & o 

[0 0 7 2 ] 

[^©$1*] ^W^ntf, ¥Itt'B»M3^^ 

x«t>t-^4ci3. 5 6mhz MiLommmmjizw 

[yWh. x^>y#x£MM^irSC£tcJ:9. 

fc, 2 0/imJiLt. £D£?*L< «1 0 0 umUAiOU 20 

i n pmt^m^Mwcommm^-c&mciT 

5c£*>n?i*& 0 -T&fr^ fi£3fe©R I E77X?il 

3. 5 6MHz©iSia^m#£EP»nUT*J0. CH 4 £ 
H 2 £ (DWL&rtX "C2 50 "CcDPSST^f Hi <fc 

x^>^iig£ i o nm/mm^-c^^tc 

UK 1 0 n m/^-C»i«aiI4ff^ £ ^tcttia-r^ 
r. 2 0/imJy±. J:9»$L<«:1 0 0 MmJiLh©$= 

&*1 0 0 0 nm!/#) (Clfc5Ci^-ct5„ 
[0 07 3 ] £/c, ©MS^il&Sfctf) 2 5 0 °C*Ig 

l/y^hv^^-Cttiifig^l 2 0-1 3 0°CHSL 
frbtc-f, CVDII-C2 0ymOS i O z £v 

^^iltln P^tl^4^{*©««©OTtt«ir 

g£&&„ cntc>ptur. «bj-c«, i4 0°c«T© 

irZ+fHctism-rZCtifiTS. CVDXfSCCjrD S i 40 
O z vX^^MtSCiraife^ CVDI1?; 

[0 07 4 ] * fc. tCfctltf. ««©ftffi£l!® 

tctt±tf £ C £ Tii-C # . *V - i/ U X £H51T -5 C £ 3&s 

[0 07 5] Sfc. *«r^{c«fctl«. x»*>$**Bl* 
K. 1 7f > i^^'x ^SKDIS A'^ ic^ 0 i^. 4 C i 
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mi] *mi<Dm 1 hjbbjsk:*^* f?^^ 
> f'-M&zm&fz k ? -r * * > ifsmtowammts 

[02] *^h^©H 2 5F7-{i^ 

[03] (A). (B) , (o . (d) 

*©T©I n PlS©t*7*-^XB»©fWSgi 

[04] (a). (B) , (o . (d) «-e*ven 
n i iwitc^*^ F"7-fx? ?>m'm*mm-?z 

K^-Yx ^>^gfc*5(,»T. (HliSl/ISl) 
£, h vj*#©T© I n Pa®©t'T*-Jl'X5i 

m*©«Ms»ftjai©i««, Rtf. (h iSEs/jgasfi) 

ix ^>^b- F i©BiMS-Ti-C*S 0 

[05] (a). (B) . (o . (d) w-en-eti 
n i nsr^istc ^F7-fi^> ifism^ms&t -s 

ummmmt ■< rxoimmmmt) £ x ? > y u 

-Fi©MI^f§-C*S. 
[06] IIMIKM^ F'7-fx^>^S 

fcuss-r 5F7-fxv?> ?mstcte i >r . iiiBSfcn a 
>r^icEnfln-rsisjjg]^^©Mi^£, u^^fv^^ 

©T© I n PS»t*T*-Jl/X«iag|5(DMMftS£© 

mk £ x 9 ^ > y u - f- £ osu^*^-r rat? * . 

[07] (A) . (B) B. ^6?iJ£LT. H 1 H» 

?>^8ir F7'fx^^>^L/cMmicfcor. 8 o 

(im©J|$©iI|Ui?^ F I nPS«tCtJtfiL/ 

/c£^. «fl§U^X F^X^«ug|3^© I nPlfi^ 
1 4 0 m m Jt^iglfcfti©|ffflS[>'IW-Cfe 

[08] m 2 m^fltCC^ 5F7-fXyf> 

^uss-r §F7^i^> ^atcfe i . ±ibs® © 

OTSJS£ i/^F-v^^©T© 1 n PIS©t'7$- 
;l/X«IHg(5©f®i4ftS£©r«{^, RO\ ±IBS^©OT 

[09] (a) . (b) «. liiit, m2mmm 
mcto-fr s f 5 x > ^ffi^iw- s k ^ -f x * 

?>^g-CK5-fx^^>^UfcJB*K:*Jli»T. 2 7 
um©iP?©W^1i^|U^X FvXi'?:! n PS^iC 
fggU/c£^. «uyx F^^il>S»®] nP 
S«*iS&3 0 w m©^i£R8UBT 1 0 5 umUL^U 



21 

imio] (a) , <b) . (o . (d) idt. m 

?&M^$m<» I n PS«£iE*I7 0 Mm©^B§nTO 

■cno umt^mmbtcvmommmj&mmmt. 

mM3 0u m<DM&Pttm-C 1 O O u m $ r #=JS O/d* 

* > v-fimvmmtr 5K5yi7?> ^gcc^r . 



[0i ] 




13 6 27.1 40.7 60 100 

man/saia (mhz) 
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2-tfxm&mm. 3 ■••#>:/. 4 -am 

-Mi4ffi. 8»-StR*MlS?JSiR*2gL 11-»a' 
12 ■••»*«, 13-i(*'J>^ 14-77X7 
h^^7\ 15-7>ft, 16-ilE 17-Jta 

) ft. i 8-mm#v>#. 3 0-i/^hv^^, io 



[02] 




50 100 150 

sffi rc) 
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^2 00 3- 1 00 7 1 0 
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^2 00 3- 1 007 1 0 
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